Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.006 Å; R factor = 0.074; wR factor = 0.285; data-to-parameter ratio = 16.2.
In the title molecule, C 14 H 14 O 5 , the 1,3-dioxane ring is in an envelope conformation with the ring C atom common to the cyclohexane ring forming the flap. The other five atoms of the 1,3-dioxane ring are essentially planar [maximum deviation from the least-squares plane = 0.041 (3) Å ] and form a dihedral angle of 13.75 (2) with the furan ring. In the crystal structure, weak intermolecular C-HÁ Á ÁO hydrogen bonds form extended chains along [101] . Table 1 Hydrogen-bond geometry (Å , ).
Related literature
Symmetry codes: (i) Àx; Ày þ 1; Àz þ 2; (ii) Àx À 1; Ày þ 1; Àz þ 1.
Data collection: SMART (Bruker, 1997); cell refinement: SAINT (Bruker, 1997); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
compound, (I) ( Fig. 1 ), as part of our ongoing studies on new spiro compounds with potentially higher bioactivity.
The 1,3-dioxane ring is in an envelope conformation with atom C1 forming the flap and the mean plane of the other five atoms (O1/O2/C1/C7-C9) form a dihedral angle of 13.75 (2)° with the furan ring O5/C11-C14). The crystal structure is stabilized by weak intermolecular C-H···O hydrogen bonds (Table 1, Fig. 2 ).
Experimental
The mixture of malonic acid (6.24 g, 0.06 mol) and acetic anhydride(9 ml) in conc. sulfuric acid (0.25 ml) was stirred with water at 303K, After dissolving, cyclohexanone (5.88 g, 0.06 mol) was added dropwise into solution for 1 h. The reaction was allowed to proceed for 4 h. The mixture was cooled and filtered, and then an ethanol solution of furan-2-carbaldehyde (5.76 g,0.06 mol) was added. The solution was then filtered and concentrated. Single crystals were obtained by evaporation of an acetone-ethylacetate (2:1 v/v) solution of (I) at room temperature over a period of one week.
Refinement
The H atoms were placed in calculated positions (C-H = 0.93-0.97 Å), and refined as riding with U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of (I), drawn with 30% probability ellipsoids and spheres of arbritrary size for the H atoms. 
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